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ABSTRACT—New records of Graphis species are reported from Cameroon, West Africa: 
G. ajarekarii, G. alboglaucescens, G. brahmanensis, G. daintreensis, G. exalbata, G. gloriosensis, 
G. gonimica, G. handelii, G. immersella, G. novopalmicola, G. pseudoaquilonia, and 
G. supracola. The material was collected in the tropical rain forests of Mount Cameroon. The 
diagnostic characters of the species are briefly discussed and illustrated. An artificial key is 
provided to facilitate identification of Graphis species known from the African Palaeotropics. 
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Introduction 

Mount Cameroon (ca. 4°N 9°E) is the highest mountain (4095 m) in West 
Africa, being located near the Gulf of Guinea in the Southwest Region of 
Cameroon (Fonge et al. 2005, Proctor et al. 2007). The Mount Cameroon region 
has a diversity of complex ecosystems due to frequent disturbances, (especially 
volcanic activities) that have made it possible to study different successional 
stages in a relatively confined area (Focho et al. 2010). The western rain forests 
of Africa, despite having luxuriant forests with high organismic diversity, 
are little explored in terms of lichen diversity (including the Graphidaceae) 
compared to the Eastern Palaeotropics in Asia. 

In the course of an ongoing research project, crustose lichens, particularly 
graphidoid representatives, were collected from rainforests at different 
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elevations at Mount Cameroon. The thelotremoid lichens in the Graphidaceae 
have been exhaustively studied in the region (Frisch et al. 2006); however, no 
detailed account on graphidoid taxa from this region is available and only 
scattered reports from the African Palaeotropics exist in the literature for this 
group (Müller 1890, Staiger 2002, Liicking et al. 2009). 

Here we report twelve new species representing the genus Graphis Adans. 
collected in the Mount Cameroon area: G. ajarekarii, G. alboglaucescens, 
G. brahmanensis, G. daintreensis, G. exalbata, G. gloriosensis, G. gonimica, 
G. handelii, G. immersella, G. novopalmicola, G. pseudoaquilonia, and 
G. supracola. We also present an artificial key to the species of Graphis known 
from the African Palaeotropics. 


Materials & methods 

During January 2015 a field excursion organized by Prof. Andrew Enow Egbe, 
University of Buea, targeted one area in the Mount Cameroon region, Federal 
Republic of Cameroon. Lichen specimens are deposited in the lichen herbarium of 
the Korean Lichen Research Institute, Suncheon, South Korea (KoLRI), and duplicates 
are preserved in the Faculty of Science in the University of Buea, Cameroon. Samples 
were studied in CSIR-National Botanical Research Institute, Lucknow, India. The 
material was examined for morpho-anatomical and chemical features using a MSZ- 
TR dissecting microscope and a Leica DM 500 compound microscope. The protocol 
for color spot reaction tests and thin-layer chromatography (TLC) was derived from 
Orange et al. (2010). Thin-layer chromatography was performed in solvent systems A 
[toluene (180): 1, 4-dioxane (45): acetic acid (5)] and C [toluene (170): acetic acid (30)]. 
Lugol's solution (I) was used to check amyloidity of the ascospores. Illustrations were 
prepared using Corel Draw (vers. 12). 


Taxonomy: new records 


Graphis ajarekarii Patw. & C.R. Kulk., Norw. J. Bot. 26: 45, 1979. Paid 

Thallus epiperidermal, slightly uneven, dull to + glossy, <250 um thick; 
prothallus dark brown; lirellae immersed to erumpent, strongly branched, 
1-2 cm long, with a lateral to apically thin complete thalline margin; disc 
concealed; labia entire, epruinose; proper exciple laterally carbonized becoming 
completely carbonized in old lirellae, 50-70 um thick; epihymenium brownish 
and granular, 15-20 um high; hymenium hyaline, clear, 90-100 um high; 
subhymenium 20-30 um high; asci 8-spored, 100-130 x 20-25 um; ascospores 
fusiform, transversely septate, 8-10-locular, amyloid, 28-48 x 8-11 um. 

CHEMISTRY—Norstictic and stictic acids detected with TLC. 

DISTRIBUTION & ECOLOGY—Found growing in association with other 
graphidoid taxa on rough barked trees at higher altitudes. 
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SPECIMEN EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 

4°09’01”N 9°17'02”E, on bark, 25 February 2015, J-S. Hur CR150020 (KoLRI). 
REMARKS— Graphis filiformis Adaw. & Makhija, which otherwise resembles 
G. ajarekarii in producing norstictic acid and small ascospores, lacks stictic 
acid. Graphis ajarekarii was previously known from the Eastern Palaeotropics 
(Licking et al. 2009). 


Graphis alboglaucescens Adaw. & Makhija, Mycotaxon 99: 312, 2007. PL. 1B 
Thallus epiperidermal, ecorticate, farinose, greenish-white to glaucous 
green; lirellae immersed, elongate (1-2 cm long) and irregularly branched with 
lateral thalline margin; disc slightly exposed, white pruinose (scripta-morph); 
labia entire; proper exciple apically carbonized, 30-40 um thick; epihymenium 
brownish, granular, 10-15 um high; hymenium hyaline and clear, 90-100 um 
high; subhymenium indistinct; asci 8-spored; ascospores fusiform, transversely 
septate, 5-10-locular, amyloid, 24-26 x 4-6 um. 
CHEMISTRY—Norstictic acid detected with TLC. 
DISTRIBUTION & ECOLOGY—Found in small patches on hard and rough 
barked trees in evergreen forests at higher altitudes. 
SPECIMEN EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°07’26”N 9°11'17’E, alt. ca. 1200 m on bark, 26 February 2015, J-S. Hur CR150067 
(KoLRI). 
REMARKS—In its anatomy, G. alboglaucescens resembles G. glaucescens Fée, 
which is distinguished by its lack of secondary metabolites and occasionally 
striate labia. Graphis alboglaucescens was originally described as producing 
lirellae covered up to the top by a thalline margin (Adawadkar & Makhija 
2007), a character Licking et al. (2009) later defined as a lateral thalline margin. 
The species exhibits a pantropical distribution (Licking et al. 2009). 


Graphis brahmanensis Aptroot, Lichenologist 41: 434, 2009. Prie 

Thallus epiperidermal, thin, pale-brown, fawn to off-white, 80-100 um, 
evanescent, indistinctly corticate reflecting bark; algal layer continuous, 28-30 
um thick; medulla mostly endoperidermal; lirellae prominent, 1-1.5 cm long, 
sparsely and irregularly branched with basal thalline margin (striatula-morph); 
labia striate (3-4-striations), epruinose; proper exciple laterally carbonized, 
50-100 um thick; epihymenium brownish, 10-15 um high; hyaline and clear; 
hymenium 90-100 um high; subhymenium 10-15 um high; asci 8-spored; 
ascospores fusiform, transversely septate, 5-8-locular, amyloid, 25-30 x 6-8 
um. 

CHEMISTRY—Stictic acid detected with TLC. 
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DISTRIBUTION & ECOLOGY—Found growing in association with other 
corticolous lichen taxa at low altitudes on smooth barked trees of tropical rain 
forests. 

SPECIMEN EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°05’41”N 9°22’24’E, alt. ca. 100 m, on bark, 26 February 2015, J-S. Hur CR150072 
(KoLRI). 
REMARKS—In most characters, G. brahmanensis resembles G. vittata Müll. 
Arg., which differs in producing lirellae with a lateral thalline margin. The 
otherwise similar G. duplicata Ach. lacks secondary compounds. 

Graphis brahmanensis was previously known from the Neotropics, 
(particularly in the southeastern USA) and Eastern Palaeotropics (Licking et 
al. 2009). 


Graphis daintreensis (A.W. Archer) A.W. Archer, Telopea 11: 72, 2005. PL. 1D 

Thallus epiperidermal, silver-gray to greenish gray or whitish-gray, off- 
white, glossy, uneven, 200-250 um thick, corticate; cortex continuous, 20-30 
um thick; algal layer 40-140 um thick, embedded with large and small crystals; 
indistinct to endoperidermal medulla; indistinct to off white prothallus; lirellae 
elongate (1-2 cm long), densely and irregularly branched, prominent with basal 
thalline margin (hossei-morph); disc concealed; labia entire and epruinose; 
proper exciple laterally carbonized, 40-60 um thick; epihymenium brownish, 
crystalline, 15-20 um high; hymenium hyaline and clear, 130-150 um high; 
subhymenium indistinct; asci broadly clavate, 1-spored, 110-120 x 25-30 um; 
ascospores muriform, multi-celled, amyloid, 60-90 x 20-25 um. 

CHEMISTRY—No chemicals detected with TLC. 

DISTRIBUTION & ECOLOGY—In Cameroon, this taxon was collected from 
the rainforests at very low altitudes, and was found growing in large patches on 
rough barked trees. 

SPECIMEN EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°04’09"N 9°22’36”E, alt. ca. 30 m, on bark, 26 February 2015, J-S. Hur CR150081 
(KoLRI). 
REMARKS—Graphis nanodes Vain., which resembles G. daintreensis in most 
taxonomic characters, differs in its lirellae with lateral thalline margins 
(lineola-morph) and smaller ascospores (<50 um long). 

Graphis daintreensis was previously known only from the Eastern 

Palaeotropics (Liicking et al. 2009). 


Graphis exalbata Nyl., Lich. Ins. Guin.: 28, 1889. Pi. TE 
Thallus epiperidermal, whitish, smooth to slightly uneven, glossy, indistinctly 
verruculose, continuous, ecorticate, 100-200 um, and embedded with crystals; 
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algal layer <90 um thick, embedded with crystals; medulla endoperidermal; 
prothallus indistinctly whitish; lirellae + immersed to erumpent, elongate 
(1-2 cm long), radially branched with lateral thalline margin; disc concealed; 
labia indistinctly striate, white pruinose (glaucescens-morph); proper exciple 
apically carbonized, 30-60 um thick; epihymenium grayish crystalline, 5-10 
um high; hymenium hyaline and clear, 90-100 um high; subhymenium 15-20 
um high; asci 8-spored, 90-100 x 10-15 um; ascospores transversely septate, 
8-10-locular, amyloid, 30-38 x 8-9 um. 
CHEMISTRY—Norstictic acid detected with TLC. 
DISTRIBUTION & ECOLOGY—Found growing in large patches on thin and 
smooth barked trees in evergreen forests. 
SPECIMEN EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°09’01”N 9°17'02’E, on bark, 25 February 2015, J-S. Hur CR150024 (KoLRI). 
REMARKS—Graphis eburnea Adaw. & Makhija, which is morphologically 
and chemically close to G. exalbata, is distinguished by its epruinose labia 
(nigrosina-morph). 
Liicking et al. (2009) previously reported G. exalbata from the Palaeotropics. 


Graphis gloriosensis A.W. Archer & Elix, Telopea 11: 454, 2007 PL. 1F 
Thallus epiperidermal, thin, pale-brown, fawn to off-white, indistinctly 
corticate 50-100 um thick, reflecting bark; algal layer continuous, 
28-30 um thick; medulla mostly endoperidermal; lirellae prominent, 
sparsely and irregularly branched, 1-1.5 cm long with lateral thalline margin 
(marginata-morph); labia entire, epruinose; proper exciple completely 
carbonized, 50-100 um thick; epihymenium brown, granular,10-15 um high; 
hymenium hyaline and densely inspersed (with oil droplets), 90-100 um 
high; subhymenium 10-15 um high; asci 8-spored; ascospores fusiform, 
transversely septate, 10-15-locular, amyloid, 40-70 x 10-15 um. 
CHEMISTRY—Stictic and hypostictic acids detected with TLC. 
DISTRIBUTION & ECOLOGY—Collected from tree bark in evergreen forests 
at higher altitudes. 
SPECIMEN EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°07’40’N 9°11'54”E, alt. 1150 m, on bark, 26 February 2015, J-S. Hur CR150060 
(KoLRI). 
REMARKS—In thallus color and texture and in chemistry G. gloriosensis 
superficially resembles G. brahmanensis, which differs in its striate labia, 
laterally carbonized proper exciple, and clear hymenium. 
Liicking et al. (2009) reported G. gloriosensis from the Eastern Paleotropics. 
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Graphis gonimica Zahlbr., Ann. Mycol. 30: 431, 1932. PL. 1G 

Thallus epiperidermal, whitish-gray, silver-gray, white or dark-gray, 
glossy, <200 um thick; cortex 30-40 um thick, continuous; algal layer 
45-60 um thick; medulla white, crystalline, 60-100 um thick; prothallus dark 
brown; lirellae immersed, short (0.5-1 cm long) and scarcely furcated with 
lateral thalline margin (lineola- or deserpens-morph); disc concealed; labia 
entire and epruinose; proper exciple + completely carbonized, 60-150 um 
thick; epihymenium brownish, granular, 10-15 um high; hymenium densely 
inspersed (with oil droplets), 140-160 um high; subhymenium indistinct; asci 
8-spored; ascospores fusiform, transversely septate, 6-12-locular, amyloid, 
30-50 x 7-9 um. 

CHEMISTRY—Norstictic acid detected with TLC. 

DISTRIBUTION & ECOLOGY—Found growing in small patches associated 
with Glyphis cicatricosa Ach. and Arthonia sp. on uneven and thick barked trees 
in evergreen forests. 

SPECIMEN EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°09’01"N 9°17’02”E, on bark, 25 February 2015, J-S. Hur CR150035, CR150036 
(KoLRI). 
REMARKS—The morphologically similar G. cincta (Pers.) Aptroot differs in its 
laterally carbonized proper exciple. 

Liicking et al. (2009) previously reported G. gonimica from the Paleotropics. 

Part of our material sometimes produces stictic acid and atranorin (in 
traces) as additional compounds, but we refrain from proposing a taxon new to 
science until further collection and evaluation. 


Graphis handelii Zahlbr., Symb. Sinic. 3: 44, 1930. PL. 1H 

Thallus epiperidermal, off-white, grayish-green to gray, 100-150 um 
thick; cortex continuous, 20-30 um thick; algal layer continuous, 30-40 um 
thick; medulla white crystalline, epi- to endoperidermal, 50-80 um thick; 
lirellae erumpent to prominent, short (<5 mm long), simple to furcate; disc 
exposed and epruinose, brown; labia entire and epruinose; proper exciple 
laterally carbonized 20-50 um thick; epihymenium brownish, 10-15 um 
high; hymenium hyaline and inspersed (with oil droplets), 90-100 um high; 
subhymenium 20-30 um high; asci 8-spored, 70-90 x 10-15 um; ascospores 
fusiform, transversely septate, 5-9-locular, amyloid, 28-32 x 5-7 um. 

CHEMISTRY—Norstictic acid detected with TLC. 

DISTRIBUTION & ECOLOGY—Collected from smooth barked trees in 
evergreen forests. 
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SPECIMENS EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°09’01”N 9°17'02”E, on bark, 25 February 2015, J-S. Hur CR150028, CR150038 
(KoLRI). 
REMARKS—Graphis crebra Vain. is similar but is distinguished by its white- 
pruinose disc. 
Liicking et al. (2009) report a pantropical distribution for G. handelii. 


Graphis immersella Mill. Arg., Bull. Herb. Boissier 3: 319, 1895. PL. 11 
Thallus epiperidermal, off white, greenish-gray, <150 şum thick; 
cortex continuous, 30-50 um thick; algal layer 30-40 um thick; medulla 
endoperidermal; prothallus blackish; lirellae erumpent, short (<1 cm long) and 
sparsely branched (Jineola-morph) with lateral thalline margin; disc concealed; 
labia entire and epruinose; exciple laterally carbonized, 20-60 um thick proper; 
epihymenium dark brown, crystalline, 10-15 um high; hymenium hyaline 
and clear, 100-150 um high; subhymenium indistinct; asci broadly clavate, 
8-spored, 90-100 x 10-15 um; ascospores transversely septate, 8-11-locular, 
amyloid, 35-55 x 8-10 um. 
CHEMISTRY—Stictic acid detected with TLC. 
DISTRIBUTION & ECOLOGY—Collected from rather smooth barked trees in 
evergreen forests. 
SPECIMEN EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°07’41”N 9°12’20”E, on bark, 26 February 2015, J-S. Hur CR150057 (KoLRI). 
REMARKS—Graphis pinicola Zahlbr. is morphologically similar to G. immersella 
but lacks lichen compounds. 
Licking et al. (2009) report a palaeotropical distribution for G. immersella. 


Graphis novopalmicola A.W. Archer & Liicking, Lichenologist 41: 439, 2009. PL. 15 

Thallus epiperidermal, pale-gray to yellowish-gray, dull, loosely corticate, 
150-200 um thick, continuous in large patches; cortex 20-30 um thick 
embedded with crystals; algal layer continuous, 40-50 um thick; medulla 
mostly endoperidermal and crystalline, 100-150 um thick; prothallus whitish; 
lirellae erumpent to prominent, simple to furcate, short to elongate (1-1.5 cm 
long) with a thick lateral thalline margin (subserpentina-morph); concealed 
disc; entire and epruinose labia; proper exciple completely carbonized, <50 um 
thick; epihymenium brownish crystalline, 10-15 um high; hymenium densely 
inspersed (with oil droplets) 150-170 um high; subhymenium indistinct to 20 
um high; asci broadly clavate, 1-spored; ascospores large, muriform, multi- 
celled, amyloid, 90-110 x 20-30 um. 

CHEMISTRY—Norstictic acid detected with TLC. 
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DISTRIBUTION & ECOLOGY—Collected from smooth barked trees in 
evergreen forests near foothills. 
SPECIMENS EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°04'09”N 9°22’36’E, alt. ca. 30 m, on bark, 26 February 2015, J-S. Hur CR150079, 
CR150080 (KoLRI). 
REMARKS— Graphis leprographa Nyl., which resembles G. novopalmicola in 
having 1-2-spored asci and similar chemistry, differs in its very short and 
unbranched lirellae (dussii-morph). 
Licking et al. (2009) report a pantropical distribution for G. novopalmicola. 


Graphis pseudoaquilonia Licking, Lichenologist 44: 393, 2012. PL. 1K 
Thallus epiperidermal, cartilaginous, grayish-green, dark-gray to gray, 
continuous, glossy, corticate, spreading in large wide patches; lirellae prominent, 
elongate (1-2 cm long), sinuous, irregularly branched with complete thalline 
margin; disc concealed; labia striate (archeri-morph); proper exciple completely 
carbonized, 90-100 um thick; epihymenium brownish, granular, 10-15 um 
high; hymenium hyaline and clear, 100-150 um high; subhymenium 20-30 
um high; asci 2-6-spored; ascospores fusiform, terminally muriform, amyloid 
[(10-15-septate in the middle x 1-2 longitudinal septa per cell in the terminal 
segments)], 50-80 x 9-15 um. 
CHEMISTRY—Norstictic acid detected with TLC. 
DISTRIBUTION & ECOLOGY—Found growing in large patches on uneven and 
thick barked trees in evergreen forests. 
SPECIMENS EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°09’01"N 9°17’02”E, on bark, 25 February 2015, J-S. Hur CR150011, CR150025 
(KoLRI). 
REMARKS—Graphis norvestitoides Sutjaritt., which is otherwise similar to 
G. pseudoaquilonia in all characters, is distinguished by its strongly inspersed 
hymenium (Lücking et al. 2012). 
Graphis pseudoaquilonia has previously been reported from the Neotropics 
and Eastern Palaeotropics (Lücking et al. 2009, Lücking et al. 2012). 


Graphis supracola A.W. Archer, Aust. Syst. Bot. 14(2): 267, 2001. Prin 

Thallus whitish-gray to gray, greenish-gray, loosely corticate, <100 um thick, 
smooth to slightly verruculose, spread in patches; cortex discontinuous <15 um 
thick, overlying a discontinuous layer of crystals; algal layer 40-60 um thick; 
medulla mostly endoperidermal; prothallus dark brown; lirellae immersed, 
simple to furcate, 1-2 cm long with lateral thalline margin; disc concealed to 
sometimes slightly open; labia entire and white pruinose (caesiella-morph); 
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proper exciple laterally carbonized, 30-50 um thick; epihymenium brownish, 
5-10 um high; hymenium hyaline and clear, 50-100 um high; subhymenium 
35-45 um high; asci 8-spored; ascospores fusiform, transversely septate, 
6-10-locular, amyloid, 25-32 x 7-10 um. 
CHEMISTRY—Protocetraric acid detected with TLC. 
DISTRIBUTION & ECOLOGY—Found growing on tree barks in evergreen 
forests at low altitudes. 
SPECIMENS EXAMINED: CAMEROON. SOUTHWEST PROVINCE: Mount Cameroon, 
4°09’01"N 9°17'02”E, on bark, 25 February 2015, J-S. Hur CR150023 (KoLRI); 
4°05’41"N 9°22’24’E, alt. ca. 100 m, on bark, 26 February 2015, J-S. Hur 150069 
(KoLRI). 
REMARKS—'his taxon can be confused with Graphis distincta Makhija & 
Adaw., which differs in additionally producing stictic and constictic acids. 
Liicking et al. (2009) report a pantropical distribution for G. supracola. 


Key to Graphis species recorded from the African Palaeotropics 


Taxonomic key characters of Graphis species not included in our collections derived 
primarily from Liicking et al. (2009) and Broeck et al. (2014) 


1. Lirellae orange-pigmented, prominent to sessile, short to elongate, 

sparsely to irregularly branched; ascospores terminally muriform, 

70-120 x 10-15 um; no lichen substances present .......... G. subchrysocarpa 
Pee ie sot estan tle a 6 acale, uk a a a e Ucn Sin «A OUT ais pete aoe 2 
2. Labiaentire hymenium clear orinspened nare meena iee e e EE a i 3 
2: Gabiasstriatesnymneni unele abaan o ais e ork E a E TA E 32 
3 Propenexeplecompletelycarbo nized anerian nr San ena EE E EEA 4 
Sy Proper excipleapically to laterally carbonized ainen ar eE E E EEE 16 
APY memumans persed Mni Toae a E A a a a a eke eran oie cd 5 
AET (C1 2: RR E E E E E a eer USER 8 
5. Ascospores muriform, 90-110 x 20-30 um; 

Ors ACL APLES En aa A ee tee teens eee ce RG S G. novopalmicola 
S ASCOSPOrCSEKANSVETSCIY SEPITE A EE E E ade ate av sae E aa 6 


6. Lichen substances absent; lirellae erumpent 
with complete thalline margin (subserpentina-morph); 


ascospores 18-20-locular, 100-120 x 14-18um .................. G. superans 
6 LicehenmsubstancesipreSent nsi aa tac « o EE EAE A E oa, ames 7 
7. Stictic acid present; ascospores 10-15-locular, 50-90 x 10-15 um .... G. gloriosensis 
7. Norstictic acid present; ascospores 6-12-locular, 30-50 x 7-9 um ...... G. gonimica 
Gales noursWOstilecs PLESEN inno ae Gay ee a EE EE REEE oo See eta T y eee 9 


SAkichensubstances absent Selene con coeteix law warn Sate aes oko ale ake AARS ih 


934 ... Joshi & al. 


9. Constictic and stictic acids present; lirellae prominent, 

+ simple with lateral to almost complete thalline margins; 

ascospores muritorm, 60-110 um long 2.0... ceee cence G. vandenboomiana 
9. Stictic acid present; ascospores transversely septate... 2.2.0 c0ur. veeradenes oes 10 


10. Lirellae with apically thick complete thalline margin (subserpentina-morph); 


ascospores 70-90 UM FONG imna «sch ete to a pean tur wage nde ue a’ G. schroederi 
10. Lirellae with thick lateral thalline margin (marginata-morph); 

ascospores ASS I 20M WOM iaa ate tates 210 4ya ak i gape aun aya hOSE G. rustica 
11. Ascospores muriform, 20-30 um long; lirellae erumpent, short to sparsely 

branched with basal thalline margin (subregularis-morph) ......... G. comma 
11. Ascospores transversely septate, <50 um long tees 5 0.0, oe vceiis os geneisiy ey See i 12 
[Zo Eirelae Witicompletethalline Marein e esne ruraa neo sista slaw oe sent obeys 13 
12 Tirellae witli basal todateral thallitie Margin esasen sane aena eee tee ele 15 
13. Unknown lichen substances present; ascospores 3-septate, 

MEUN OND EE E sa E A AE E «55.8 Ge one E E G. aptrootiana 
13. No lichen substances present; ascospores 3- or more septate ................- 14 
14. Lirellae short and sparsely branched (negrosina-morph) ............ G. negrosina 
14. Lirellae elongate, irregularly branched (farinulenta-morph) ............ G. sitiana 


15. Lirellae short, stellate with basal thalline margin (geraensis-morph) G. dracaenae 
15. Lirellae elongate, irregularly branched with 


thick lateral thalline margin (marginata-morph) ................. G. oxyclada 
16. Proper exciple apically carbonized; hymenium clear ... 0.65. e cee eves velo 17 
16. Proper exciple laterally carbonized; hymenium clear or inspersed............. 18 


17. Lirellae immersed to erumpent, short, sparsely or stellately branched 
(lineola- or coarctata-morph); ascospores muriform, 


25-45 x 13-20 um; lichen substances absent .................. G. pergracilis 
17. Lirellae immersed, ascospores transversely septate, 

24-26 x 4-6 um; norstictic acid present s.5.5 0 ahs oo bc9 sven G. alboglaucescens 
LS Hyena TS persed erare e vie a E a a e aunts 19 
PS HA ymMmeniUnme leara nn Pe utes Sete aren praise PE EE OEE ae eas 22 
TISASCOSPOLES MUNIO Arie nce a E yu eee N A eee A Nina yo ears 20 
LOMA ReGs PONeaT AMS Emre WCE Ate... re neria ics AR es Soon. ows odes Dales Zi 


20. Norstictic acid present; lirellae immersed to erumpent, elongate & 
irregularly branched with thick lateral to complete thalline margin 
(subserpentina-morph); ascospores 50-110 x 15-30 um........... G. insulana 
20. Lichen substances absent; lirellae erumpent, short to elongate, 
sparsely to irregularly branched with lateral thalline margin 
(lineola- or deserpens-morph); ascospores 35-50 x 8-15 um ....... G. subvelata 
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PLATE 1. Graphis species from Cameroon. A. G. ajarekarii; B. G. alboglaucescens; C. G. brahmanensis; 
D. G. daintreensis; E. G. exalbata; F. G. gloriosensis; G. G. gonimica; H. G. handelii; I. G. immersella; 
J. G. novopalmicola; K. G. pseudoaquilonia; L. G. supracola. Scales: A, B, D, F, G, J, L = 10 mm, 
C, E, H, L K = 0.5 mm. 


21. Disc exposed, epruinose (handelii-morph); norstictic acid present; 


ascospores 5-9-locular, 28-32 x 5-7 (ies. aoe ce cee tne oe see ee G. handelii 
21. Disc concealed, labia epruinose (lineola-morph); no lichen substances; 

ascospores 6-10-locular, 20-40 x 6-9 UM sco vee eee yee bene ks os G. lineola 
22 A SCOSPOrES MMUIOLy yi E E gee ss ones Cates sae wee E E seme a om 23 
22. ASCOSPOres transyersely septate 265.4 sion mee E es E se ue 23 


23. Norstictic acid present; lirellae erumpent, elongate & irregularly 

branched with lateral thalline margin (deserpens-morph); 

ascospores 20533 X 9- LANUN eee eee oe e e e aa G. renschiana 
23. Lichen substances absent; ascospores more than 50 um long ................. 24 
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24. Lirellae prominent with basal thalline margin (hossei-morph) ..... G. daintreensis 
24. Lirellae erumpent with lateral to apically thick complete thalline margin 

Gubserpentina AMEDD E Aee e a aE E a Rn aed cae G. subhiascens 
25. Lichen substances absent; ascospores <45 um long ....sssresererersrrrrere 26 
25. Lichen substances present; ascospores <60 um long.................2..00 eee 27 
26. Thallus partly ecorticate; lirellae thin, flexuous with gently sloping in thalline 

margin; labia white pruinose (caesiella-morph) ................... G. furcata 
26. Thallus corticate; lirellae thick; straight or curved with abruptly sloping thalline 

margin; labia epruinose (lineola- or deserpens-morph) ............ G. pinicola 
27..Norstictic onestetic or protocettabicacide present. 2. 2.5... oe cae nae aee ce Oe 28 
27. Stictic acid additionally with atranorin or norstictic acid present ............. 31 
POVINOTsti Clic ACI PLESEN eeii e Mee e eng Cintas a A hy aie or E 29 
DEMING ic ler ellta DSeMiges, Sars swe chen aia nals E A see haere aie S eee 30 
29: Lirellae'erumpent; ascospores SAS (UN ONG sels co te eae dante bem os G. librata 
29. Lirellae immersed to erumpent, short & sparsely branched (lineola-morph); 

ascospores: > -OU UMMONG. «5 Js teem ewe nee tee ees are ee G. erythrocardia 
30. Stictic acid present; labia epruinose (lineola-morph) .............. G. immersella 
30. Protocetraric acid present; labia white pruinose (caesiella-morph) ... G. supracola 
31. Stictic acid & traces of atranorin present; 

ascospores4-locular, 12-17 UM long ne aio sioro tn eee a G. tetralocularis 
31. Stictic acid & norstictic acid present; 

ascospores 8-10-locular, 35-55 tnlone... ee ce eden G. ajarekarii 
32 -PBropenexaplecompleteyycarboni zed mnn aa Seite nove be a EA 33 


32. Proper exciple apically to laterally carbonized; ascospores transversely septate .. 34 


33. Ascospores muriform, 30-65 x 10-15 um; lirellae erumpent, elongate & irregularly 
branched with lateral thalline margin; disc concealed; labia epruinose 


(tenella-morph); no lichen substances present ..............-6- G. plurispora 
33. Ascospores terminally muriform, 50-80 x 9-15 um; 

HOUSE GACT presentas snenie aen EN E ANTE ARN, G. pseudoaquilonia 
34- Proper exciple apically carBOnNized nesoni eE E E EEEE E EE e 35 
DA Properexciple laterally carbonized sure sists. ge oid w ene AE e anaa T 36 
35. Norstictic acid present; ascospores 30-38 um long.................. G. exalbata 
35. Lichen substances absent; ascospores 25-35 um long ............ G. glaucescens 
36. Stictic acid present; ascospores 5-8-locular, 25-30 x 6-8 um .... G. brahmanensis 
SO cae TE SUD ee ces ADSI. cuca arate a 4.0 wah ew eum Ave E caw EE 37 


37. Lirellae erumpent, short & sparsely branched with lateral thalline margin 
(tenella-morph); ascospores 15-45 x 6-9 UM .......... eee ee eee eee G. tenella 

37. Lirellae prominent, elongate & irregularly branched, lacking or with basal thalline 
margin (striatula-morph); ascospores 30-65 um x 7-12 um ....... G. striatula 
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